Young patients with the endometrial cancer IA who desire to preserve fertility, can select the conservative therapy with progestin. However, the therapy involves risks of progression and relapse. We examined immunohistochemical analyses of phosphatase and tension homolog (PTEN) and p53 expressions to predict the early relapse, and pregnancy and delivery. Twenty women with endometrial cancer, FIGO IA (1988) (FIGO staging was essentially defined post-surgically), instead of the pathogical specimen before surgery without myometrial invasion were estimated by MRI under 40 years at Gifu University Hospital, Japan from 1988 to 2009. Patients were treated with medroxyprogesterone acetate (MPA, 400 -600 mg/day) for 4 -10 months, with whole wall endometrial curettage performed every four weeks. Response to the therapy, pregnancy, delivery and relapse of disease during follow-up over a 72-month period. Immunohistochemical expression of PTEN and p53 was also evaluated with pregnancy, delivery and relapse rate. All patients had pathological complete remissions within 4 -10 months. Relapse rate was high (60%) in more than 72 months. Immunohistochemical PTEN retain in tumor cells before MPA treatment (8/10) was significant better correlation with pregnancy and delivery rate than of lost cases (1/5) in non-obese women (P < 0.05). Conservative therapy is feasible in carefully selected young women with endometrial cancer without myometrial invasion. However, the relapse rate was high. In cases who desire to be a pregnant, an earlier infertility treatment may be considered especially for PTEN loss especially in nonobese cases.
Introduction
Young patients with stage IA adenocarcinoma of the endometrium, who wish to preserve their reproductive functions, can select the conservative therapy by medroxyprogesterone acetate (MPA) and whole wall curettages [1] - [7] . Most of these patients are able to become free of disease and have child-bearing capacity by the above therapy.
Some of them can conceive after infertility treatment. However, relapse of the disease or complex atypical hyperplasia (CAH) occurs during a long-term follow-up observation, and sometimes need hysterectomy [6] . Sensitivity to progestin is thought to be related with the presence of estrogen receptor (ER)-α and progesterone receptor (PgR).
Another direct anti-tumor effects of progestin without mediation of ER-α and PgR are also known [8] . However, molecular mechanism of progestin's anti-tumor effect on the endometrial carcinoma is not clearly understood.
Endometrial cancers have high rates of phosphatidylinotitol 3-kinase (PI3K)/Akt pathway alterations reported [9] [10] . The most common PI3K pathway alteration in endometrial cancer is phosphatase and tensin homolog (PTEN) loss, which occurs via mutation, methylation, or chromosomal loss, and is reported in over 50% of cases [11] [12] [13] [14] . PTEN protein can also lost through effects of microRNAs band and protein degradation [15] .
Studies evaluating the correlation between PI3K aberrations and clinical outcome have reported discrepant results. Loss of PTEN protein expression has been reported to show a better favorable [16] [17] [18] or less favorable prognosis [19] [20] [21] [22] .
Recently, there is a report that it should be divisible into obese and non-obese to consider clinical influence of PTEN loss/retain. PTEN loss in obese patients was associated with an improved outcome, while PTEN loss in non-obese those was associated with a worse one in endometrioid endometrial cancer [23] .
A well-known tumor suppressor gene, p53 is reported to regulate PTEN transcription [24] and PTEN inhibits degradation of p53 [25] . However, the effects of progestins on the expression of PTEN and p53 in endometrial cancer have not been clarified.
In the present study, we have tried to clarify the effects of MPA on the expression of PTEN, p53, ER-α and PgR in young patients with endometrial cancers, in conjunction with the pregnancy, delivery and prolapse by dividing into the non-obese and obese patents in a single institute.
Patients and Methods
From January 1988 to December 2009, twenty endometrial cancer patients FIGO IA (1988) (FIGO staging was essentially defined post-surgically), instead of the pathological specimen before surgery were recruited to the study at the Department of Obstetrics & Gynecology, Gifu University Hospital. Inclusion criteria were: (1) age younger than 40 years (at the diagnosis), (2) In order to elucidate factors associated with responses to MPA or infertility treatment, correlation between the immunohistochemical findings and undergoing relapse or successful pregnancy was determined by dividing into non-obese (BMI < 30) and obese (BMI ≥ 30) patients, using chi-square test or Fisher's exact test. Those findings were also compared prior to and during MPA treatment using Wilcoxon singned-rank test. P values less than 0.05 were considered statistically significant.
Results
Twenty patients with endometrial cancer received conservative MPA treatment. Patients' characteristics are summarized in Table 1 Clinicopathological responses, relapse, marital status, pregnancy, delivery and hysterectomy are summarized in Table 1 . The patients were initially treated with MPA at 400 -600 mg/day at 4 -11 months. All cases were completely pathological remission after conservative therapy with MPA and whole wall curettages. Relapses, including CAH were observed 12 among twenty patients. Six cases (Cases 2, 4, 5, 9, 14, 16) were strongly desired to preserve fertility-function and re-selected the MPA therapy after relapses; four (Cases 1, 3, 6 and 8) underwent hysterectomy after relapses, meanwhile three cases (Case 4, 14 and 16) were treated conservative therapy after relapse and finally received hysterectomy. Eighteen patients attempted to pregnant, ten became pregnant and delivered (56%). Only one (Case 4) refused all therapies after the second relapse, and finally died due to lung metastases. Other nineteen women showed no evidence of disease including after hysterectomy cases.
Immunohistochemical expressions of PTEN, p53, ER-α and PgR were performed.
ER-α (Figure 3(a) ), PgR (Figure 3(b) ) and p53 (Figure 3(d) ) expressions were observed in the nuclei, meanwhile PTEN expression was detected mainly in cytoplasm of endometrial glands (Figure 3(c) ). Table 2 Table 3 . In the non-obese patients, the proportion of pregnancy and delivery in PTEN retain cases (8/10, 80%) was significantly higher than that with PTEN loss cases (1/5, 20%, P< 0.05). Other relapse rates and p53 expressions could not be found in a tendency.
The expressions of the PTEN (Figure 4(a) ), p53 (Figure 4(b) ), ER-α (Figure 4 and PgR (Figure 4(d) ) in the pre-and under MPA therapy pair samples were compared. MPA treatment significantly decreased the expressions of p53 (P < 0.01), ER-α (P < 0.05) and PgR (P < 0.01), respectively, by Wilcoxon's test.
Discussion
In the recent report, Wingless or PI3K/Akt alterations, including PTEN could not predict resistance to progesterone treatment in 6 responders and 5 non-responders [7] .
However, all twenty cases had a pathologically complete response to MPA therapy and whole wall curettages, with subsequent term deliveries in ten women in the present study. Twelve out of 20 cases relapsed including CAH during the follow-up more than 1+  2+  2+  1+  0  2+  0   13  1+  1+  2+  2+  1+  0  1+  1+   14  loss  0  2+  2+  loss  0  2+  0   15  1+  2+  2+  2+  1+  0  2+  0   16  loss  1+  2+  2+  loss  0  2+  2+   17  loss  1+  2+  2+  loss  0  1+  1+   18  1+  0  2+  2+  0  0  2+  1+   19  loss  1+  2+  2+  loss  0  2+  0   20  1+  1+  2+  2+  1+  0  1+  0 IHC score: 0, negative; 1+, weakly positive; 2+, strongly positive, compared to the corresponding normal endometrial epithelium. Table 2 . MPA treatment significantly decreased the expressions of p53 (P < 0.01), ER-α (P < 0.05) and PgR (P < 0.01), respectively, by Wilcoxon's test (Figures 4(b)-4(d) ).
72 months. In non-obese cases, PTEN retain before MPA treatment showed a significant better pregnancy and delivery ratio than PTEN loss. In cases who desire to be a pregnant, an earlier infertility treatment might be considered especially for PTEN loss cases.
When patients having term babies showed relapsed findings, we recommended to hys-terectomy and most of these agreed with our proposal. Only one case (Case 4) had refused all therapies, such as hysterectomy or hormonal therapies, and died due to lung metastases. Other nineteen cases lived under our observation even after hysterectomy cases.
PTEN mutation is highly observed in endometrial endometrioid adenocarcinoma, which is thought to be estrogen-dependent [28] . ER-α has been reported to bind in a ligand-dependent manner to p85α, the regulatory subunit of PI3K, leading to activate of Akt [29] . Thus, loss of PTEN function promotes the signal transduction of estrogen/ PI3K/Akt pathway. PTEN is mutated in 30% -55% of endometrial carcinomas [11] [12]
[13] [14] and also in approximate 20% of the endometrial precancerous endometrial lesions [30] .Accordingly, inactivation of PTEN might be occurred in an early event in the endometrial carcinogenesis [31] . Many studies have investigated the relation of PTEN loss and endometrial cancer prognosis with discrepant results [16] - [22] . These differences are likely due to differences in the study methods, including the study population and PTEN antibodies. In our study, non-endometrioid and grade 3 were not included.
Thus, in non-obese patients, PTEN retain in pre-MPA endometrial lesion was better correlation with pregnant and delivery rate, although the number is small.
Obesity among women of childbearing age can have a negative impact on fertility.
The mechanism of action between obesity and infertility is complex and includes hormonal factors, alterations in ovulation, and changes in the menstrual cycle [32] . The relapse rate of non-obese and obese patients was high under the long follow-up in the present study. Many relapse patients needed hysterectomy. Thus, the pregnant and delivery rate in the PTEN retain before MPA treatment of non-obese patients was significant higher than that in PTEN loss. PTEN loss cases, who wish a baby, need earlier infertile treatment, compared with PTEN retain cases.
In our immunohistochemical study, the changes of PTEN IHC scores and PTEN loss endometrial glands cases in pre-and under MPA treatment were observed (Table 2) .
Our and Minaguchi's observation [14] changes of PTEN and PTEN loss gland expressions could not be found. Thus, PTEN loss cells may be resistant to MPA and survive even after MPA treatment, and might progress to persistent disease or early relapse.
In our study, p53 IHC scores significant decreased by the MPA-treatment (P < 0.01).
Kester et al. reported that prolonged progestin treatment induced the promoter of p21 through p53 activation in endometrial tumor cells, and that the p53 activation by progestin may be caused by nuclear translocation of p53 [33] . Immunohistochemical p53 positive cells were thought to be in muted cells and phosphorylation or acetylation of p53 might be involved in its activation by long progestin treatment [34] .
The expressions of ER-α and PgR before MPA-treatment could not be associated with pregnancy, delivery or prolapse. MPA treatment showed significant decreased expression of IHC scores in both ER-α and PgR levels (P < 0.05 and P < 0.01, respectively). The decreased expressions of ER-α and PgR by progestin were similar to decreased tendency in the endometrial hyperplasia [35] . The changes in receptor expressions might be thought as possible markers for therapy response [35] . Our all cases showed completely pathological CR after the MPA therapy, like as the responders in the endometrial hyperplasia cases.
Conclusion
Young patients with early endometrial cancer may be cured by the MPA and whole wall curettage. However, prolapse rate was high under a long-term follow-up. In cases who desire to be a pregnant, an earlier infertility treatment may be considered especially for PTEN loss cases.
